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UNCLASSIFIEQ 


HISTORICAI.  DATA 

A.  BACKGROUND 

Prior  to  1959  the  anticipated  performance  of  ASW  sensors 
was  generally  based  on  manufacturer’s  published  specifica¬ 
tions,  and  the  actual  performance  of  these  sensors  was 
virtually  unkno\>mo  Early  in  1959,  during  torpedo  experi¬ 
ments  in  Dabob  Bay  that  involved  the  services  of  the  USS 
FALGOUT  (DER  324)  and  USS  CHARLES  E.  BRANNON  (DE  446), 
the  Applied  Physics  Laboratory,  University  of  Washington, 
observed  certain  phenomena  that  could  be  explained  only 
by  the  existence  of  an  average  bearing  error  of  17*^  in  the 
AN/SQS-4  sonar  on  the  FALGOUT  and  a  bearing  error  of  6°  in 
the  same  type  sonar  on  the  BRANNON.  BRANNON  was  recalled 
to  the  range  and  the  existence  of  the  error  was  confirmed. 

In  addition^  a  large  sonar  range  error  (approximately  30%) 
was  fovmd-i^’^.  Subsequent  tests  on  first- |.ine  Fleet  ships 

with  more  modern  sonars  revealed  a  serious,  Fleet-wide 
alignment  and  calibration  problem,  not  only  with  sonars,  but 
with  other  sensors  (e.g.,  radars,  gyro  compasses)  as  well. 

As  a  result  of  these  latter  tests,  in  April  1960  the 
Chief  of  Naval  Operations  initiated  a  joint  BU\'JEPS-BUSUIPS 
program  to  review  existing  on-board  checks  and  adjustment 
of  ASW  equipment,  to  establish  alignment  standards  and 
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improved  methods  of  conducting  on-board  alignment  checks, 

and  to  investigate  the  feasibility  of  ranges  in  the  Fleet 

2/ 

operating  areas  to  verify  alignment  of  sensors—'  . 

In  late  1960-1961  additional  ships  were  tested  at 
Dabob  Bay,  with  the  program  extended  to  check  submarine 
sensors  as  well. 

Early  in  1962  a  task  was  assigned  to  NEL  to  perform 
3/ 

the  following  work—  : 

1.  Sonar  alignment  accuracy  studies,  to  include 
improvements  to  existing  sonar  as  well  as  study  and  guid¬ 
ance  for  future  sonar  development.  This  effort  was  to 
inclvide  study  of  procedures  and  recommendations  for  sonar 
design  improvement  utilizing  data  obtained  from  alignment 
checks  for  ships  scheduled  at  Dabob  Bay. 

2.  Provide  specifications  for  sonar  eqvvipmcnt  modi¬ 
fications,  test  equipment,  and/or  test  procedures. 

3.  Provide  technical  guidance  in  equipment  contracts. 

A.  Test  and  evaluate  prototype  equipment. 

During  this  same  period  a  number  of  shipyards  were 
requested  to  furnish  docviments  detailiiig  current  procedures 
and  equipment  used  to  align  and  calibrate  submarine  ASW 
sensors—^ .  , 

In  March  of  1962,  a  Sonar  Alignment  and  Calibration 
Conference  was  held  at  APL/UW  and  NTS,  Keyport.  Attendees 
included  representatives  from  BUSHIPS,  BUWEPS,  NOTS,  NUOS, 
and  the  Naval  Shipyards  at  Puget  Sound,  Mare  Island,  San 
Francisco  and  Norfolk.  The  results  of  the  Dabob  Bay 
testing  program  and  the  implications  thereof  were  presented, 
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primarily  for  the  benefit  of  the  shipyards.  Problem  areas 
were  defined,  and  recommendations  were  made  for  solutions 
to  the  problems.  APL/lH^  presented  its  proposal  for  the 
establishment  of  calibration  facilities  in  Fleet  operating 
areas-^^.  Another  meeting  was  held  at  APL/UW  in  April  1962 
to  discuss  the  problem  jointly  among  BWEPS,  BUSHIPS  and 
the  Fleet  Type  Commands. 

B.  AS\7  SYSTH:MS  alignment  conference,  12-13  APRIL  1962 


The  purpose  of  this  conference  was  to  bring  the  Fleet 
up-to-date  on  the  nature  of  the  ship  ASW  sensor  alignment 
and  calibration  problem  and  to  review  the  programs  for 
solution  of  the  problem^^.  The  BUSHIPS  program  contained 
the  following  major  items: 

1.  Improve  equipment  design. 

2.  Establish  realistic  performance  standards. 

3.  Provide  adequate  test  instrumentation. 

4.  Review  existing  alignment  procedures. 

5.  Establish  training  programs. 

6.  Provide  motivation  for  accomplishing  desired 
actions  (shipyard  and  shipboard). 

7.  Make  sensor  checks,  to  include: 

a.  Self-evaluation  of  sensors  by  use  of  alignment 
buoy  and  signal  injector. 

b.  Shipyard  evaluation  of  sensors  by  use  of  Ship¬ 
yard  and  Calibration  Sites. 

c.  Fleet  commander  evaluation  of  sensors  by  Fleet 
Operational  Readiness  Accuracy  Check  Sites  to  provide 
readiness  data. 
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Out  of  this  conference  came  several  recommendations 
from  Fleet  commanders,  including: 

1.  Provide  adequate  alignment  and  calibration  pro¬ 
cedures. 

2.  Establish  FORACS  and  SACS. 

3.  Provide  self-help  hardware  and  procedures  such 
as  alignment  buoy  to  the  Fleet  vjhere  possible. 

4.  Streamline  maintenance  instruction  books  and 
include  adequate  alignment  and  calibration  procedures. 

5.  Provide  specifications  (standards)  for  alignment. 

In  addition  to  these  recommendations,  which  were 
published  along  with  the  minutes  of  the  conference  by 
BUWEPS,  other  recommendations  were  made  by  both  CINCLANTFLT— ^ 
and  CINCPACFLT— ^  to  CNO  for  the  establishment  of  calibration 
stations . 

C.  PROGRAM  ADVANCES,  1962-1965 

As  it  relates  to  the  sonar  system  evaluation  program, 
the  most  significant  single  accomplishment  during  this 
period  was  the  authorization  and  establishment  of  FORACS. 

Q/ 

Tentative  Specific  Operational  Requirement  (TSOR)  S22-30T— ' 
was  established  by  CNO  in  November  1962  to  provide  the 
means  to  measure  both  relative  and  absolute  sonar 
and  ASW  fire  control  system  errors  by  use  of  appropriate 
sonar-radar-optical  targets  for  external  alignment.  The 
significant  features  included: 

1.  "Self-help"  portable  sonar /radar  "posit"  trans¬ 
ponder  buoys  for  checking  relative  sonar  errors  using  F/C 
radar  as  a  reference. 
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2.  Shipyard  Accuracy  Check  Sites  (SACS)  for  measure¬ 
ment  of  absolute  ASW  system  errors. 

3.  Fleet  Operational  Readiness  Accuracy  Check  Sites 
(FORACS)  for  measurement  of  absolute  ASW  system  errors. 

The  Bureau  of  Ships  was  designated  the  lead  Bureau  for 
the  program.  BUSHIPS  completed  a  cost  and  time  study  in 
November  1962  for  FORACsi^^.  The  purpose  of  the  sites  as 
stated  by  BUSHIPS  was: 

1.  To  check: 

a.  Sonar  Range  and  Bearing  Accuracy. 

b.  FC  Radar  Range  and  Bearing  Accuracy. 

c.  Surface  Search  Radar  Range  and  Bearing  Acctiracy. 

d.  Gyrocompass  Accuracy. 

e.  Optical  sensors  (periscope,  pelorus,  etc.) 
accuracy. 

2.  As  a  secondary  purpose,  to  provide  limited  facilities 
and  personnel  for  correction  of  deficiencies  insofar  as 
practicable . 

The  FORACS  program  was  implemented  by  BUSHIPS  in 
January  1963  by  assigning  responsibility  for  the  instal¬ 
lation  at  Sar  Clemente  to  NEL— and  asking  BUWEPS  for 

12  / 

approval  for  APL/UW  to  establish  the  FORACS  at  St.  Croix — ' . 

However,  by  request  of  CINCLANTFLT—^  the  St.  Croix  location 

14/ 

was  changed  by  CNO  to  Guantanamo  Bay^'  . 

The  installation  of  FORACS  I,  SCI  was  completed  by 
mid- 1963.  However,  computer  and  operational  difficulties 
precluded  certification  of  the  facility  vmtil  June  1965^  . 
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FX)RACS  II,  Guantanamo,  was  installed  except  for  the  computer 
during  mid- 1963.  An  SDS  910  computer  was  installed  in 
December  and  station  operation  began  1  April  1964.  Due 
primarily  to  the  difficviltics  encovmtercd  with  FORACS  I  and 
the  high  level  of  effort  applied  to  those  problems,  FORACS  II 
was  not  certified  until  January  1965—^,  although  operation 
was  continuous  from  1  April  1964. 

In  June  1963,  CNO  requested  BUSHIPS  to  provide  com¬ 
prehensive  plans  for  installing  FORACS  at  Cape  Cod, 
Massachusetts  and  in  the  Hawaiian  Islands.  A  proposal  was 
submitted  in  October  to  complete  a  study  on  problem  areas 
and  to  develop  final  plans  for  installation  in  1964-^'^. 

This  proposal  was  approved  and  the  final  plan  was  submitted 
in  February  1964-^^^.  With  approval  by  CNoi^^,  work  has 
progressed  on  these  two  sites.  Although  difficulties  not 
encountered  at  FORACS  I  and  II,  such  as  the  need  for  agreements 
with  land-holders  and  requirement  for  MILCON  approval,  has 
delayed  their  completion,  FORACS  III,  Oahu,  was  iiistallcd 
except  for  a  computer  in  December  1965  and  installation  of 
FORACS  IV,  Cape  Cod,  will  be  completed  late  in  1966.  The 
computer  was  delivered  to  FORACS  III  in  April  1966;  training 
of  the  range  operators  began  in  January  1966  and  it  is 
anticipated  that  the  station  will  be  certified  during  1966. 

D.  SONAR  CALIBRATION  AND  ALIGNITENT  STUDY  GROUP 

By  early  1965  more  than  200  ships  had  been  tested  at 
FORACS  and  at  Dabob  Bay.  The  results  demonstrated  per¬ 
sistent  be low- standard  performance  of  Fleet  equipment. 

Growing  concern  over  the  inefficacy  of  the  existing  sonar 
calibration  and  alignment  program,  described  previously, 
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prompted  CNO  to  ask  Manager,  ASW  System  Project  (MASWSP) , 

to  review  the  entire  sonar  calibration  and  alignment  area— . 

In  response  to  this  request,  MASWSP  established  the  Sonar 

Calibration  and  Alignment  Stvidy  Group  (SCASG)  in  April 
21  / 

1965 — '  .  Tlie  specific  tasks  and  objectives  of  SCASG  are 
summarized  as  follows; 

1.  Investigate  the  requirements  for  a  complete  sonar 
calibration  and  alignment  program  and  tlie  steps  necessary 
to  meet  these  requirements. 

2.  Review  and  make  recommendations  on  the  necessity 
for  and  feasibility  of  present  and  proposed  facilities  to 
meet  the  requirements  (e.g. ,  FORACS) . 

3.  Establish  standardized  procedures  for  sonar  cali¬ 
bration  and  alignment. 

4.  Determine  the  dates  when  FORACS  I,  III,  and  IV 
will  be  ready  for  certification. 

5.  Establish  standards  for  all  equipments  checked 
by  FORACS. 

6.  Establish  standardized  FORACS  reports  for  the  Fleet 
and  insure  that  the  reports  contain  meaningful  and  useful 
information. 

7.  Establish  a  realistic  "sonar  calibration  and  align¬ 
ment  cycle"  for  ASW  ships  which  will  insure  maintaining  the 
approved  standards. 

8.  Determine  the  necessity  for  establishing  special 
calibration  and  alignment  teams  to  assist  ships  in  making 
necessary  corrections  and  in  assessing  stability  of  align¬ 
ment  . 
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9.  Include  any  other  tasks  deemed  necessary  in  the 
sonar  alignment  area. 

The  work  of  SCASG  was  organized  into  two  phases: 

Phase  I:  Study  the  overhaul- to-ovcrhaul  cycle 

of  sonar  AN/SQS- 23/23C . 

Phase  II:  Extend  the  study  to  other  sonars. 

The  Phase  I  study  extended  through  the  period  May-July 

1965.  A  report  was  submitted  to  MAS\\T— In  Phase  II,  which 

comn^enced  immediately  after  svibmission  of  the  Phase  I  report, 

it  was  decided  by  SCASG  to  investigate  the  AN/SQS-29/32C 

series  sonars  inclviding  Variable  Depth  Sonar  (VDS)  .  A 

report  containing  the  Phase  II  findings  was  submitted  to 
23/ 

MASWSP —  .  Among  the  more  significant  accomplishments  of 
SCASG  were  the  following: 

1.  Determination  of  accuracy  standards  by  analysis 
of  FORACS/Dabob  Bay  data  for  the  following  equipments: 

a.  AN/SQS- 23/23C  scries  sonar. 

b.  Gyrocompass  MK  19  Mod  3. 

c.  Gyrocompass  MK  11  Mod  6. 

d.  Surface  Search  Radar  AN/SPS- 10//SPA-4  Indicator. 

24  / 

The  recommended  standards  were  submitted  to  R-^SWP —  . 

2.  Support  for  Project  D/S  395,  an  evaluation  of 
revised  calibration  and  alignment  procedures  for  sonar 
AN/SQS- 23.  The  project  extended  from  27  January  through 
25  February  1966  and  utilized  the  services  of  USS  REEVES 
(DLG  24).  The  evaluation  included: 
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a .  Fo VI  r  FO  R AC  S  tests. 

b.  System  grooming  and  application  of  revised 
calibration  iind  alignment  procedvires  following  first 
FORACS  test. 

c.  Stability  mcasvircments  by  FORACS  testing,  by 
daily  internal  measviremcnts  of  range  and  bearing 
accviracy  vising  Test  Sot  TS-1222,  and  by  daily  measure¬ 
ments  of  preamplifier  phase  shifts. 

d.  Source  level,  receiving  sensitivity,  and  self- 
noi  sc  measvircmcnt  s  . 

e.  Three  days  of  operation  with  AN/SQQ-18  trans¬ 
ponder  bvioy,  to  evaluate  procedvr'es  prepared  for  its 
use  by  NEL,  and  to  compare  results  with  those  obtained 
from  FORACS. 

The  final  report  on  Project  D/S  395  was  reviewed  by 
SCASG  early  in  July  1966^^. 

3.  Defining  the  requirements  for  a  complete  and 

effective  sonar  calibration  and  alignment  program.  These 

were  set  forth  in  both  the  Phase  I  and  Phase  II  reports  of 
22  23/ 

SCASG  -  ■  .  These  reqviirements  are  reproduced  in  Section  2 

of  this  PMP. 

SCASG  was  established  to  review,  study,  and  provide 
information  on  the  entire  problem  area  of  sonar  calibration 
and  alignment.  There  was  no  authority  given  to  initiate 
action;  only  to  recommend  where  action  was  reqviired.  In 
addition  to  establishing  the  requirements  for  a  complete 
sonar  alignment  and  calibration  program,  a  total  of  fifty- 
four  specific  recommendations  were  made  in  the  Phase  I 
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22  23/ 

and  II  reports — —  ,  A  program  of  sonar  system  calibration 
and  alignment  evaluation,  the  subject  of  this  PMP,  is 
derived  from  the  SCASG  recommendations. 
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"Sensor  Accuracy  Standards." 

25.  NEL  conf  report  1378  dtd  24  May  1966:  "CNO  Project  D/S 
395  (u) ,  Evaluation  of  Revised  AN/SQS-23,  -23A  Main¬ 
tenance  Standard  Book  and  AN/SQQ-18A  Transponder  Buoy 
Procedures . " 
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SECTION  2 

CURRENT  REQUIREMENTS /OBJECTIVES 

A.  INTRODUCTION 

The  Chief  of  Naval  Operations  requested  that  MASWSP 

review  the  sonar  calibration  and  alignment  area  with  the 

objectives  of  establishing  a  Fleet-wide  calibration  and 

1/* 

alignment  program-  .  Specific  areas  highlighted  by  the 
CNO  were:  accuracy  standards,  standard  alignment  and  cali¬ 
bration  procedures,  and  the  establishment  of  a  calibration 
and  alignment  cycle.  Also  requested  was  a  review  of  any 
other  area  necessary  to  accomplish  the  objective.  In 
response  to  the  CNO  request,  MASWSP  established  the  Sonar 
Calibration  and  Alignment  Study  Group  (SCASG)  in  April  of 
1965  and  assigned  to  this  committee  the  general  task  of 

2/ 

conducting  a  technical  review  of  the  entire  problem  area—' . 
The  importance  of  early  solutions  to  problems  in  the  sonar 
calibration  and  alignment  area  was  stressed  in  CNO  letters 
of  March  and  June  of  1966^-2^^. 

B.  REQUIREMENTS 

SCASG  determined  that  the  requirements  for  a  complete 
and  effective  sonar  calibration  and  alignment  program  are: 

1.  Realistic  standards. 

2.  Adequate  and  proved  procedures  that  will  achieve 
these  standards. 


* 


Numbers  refer  to  Bibliography. 
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3.  Adequate  test  equipment  for  accomplishing  these 
procedures  (including  transponder  buoys). 

4.  Uniform  and  well-defined  requirements  for  ship¬ 
yard  overhaul  of  sonars. 

5.  Data  on  which  to  base  a  realistic  alignment  and 
calibration  cycle. 

6.  Test  facilities  to  confirm  that  the  standards  are 
being  met. 

7.  The  necessary  technical  and  management  information 
feedback  to  assure  that  the  program  objectives  are  being 
achieved  and  to  update  the  program  as  experience  in  its 
application  is  accumulated. 

8.  Sonar  calibration  and  alignment  should  include  a 
consideration  of  all  sonar  performance  parameters,  namely 
source  level  or  output  power  in  the  water,  receiver  per¬ 
formance  including  receiving  sensitivity  and  minimum 
detectable  signal,  sonar  self-noise,  and  range  and  bearing 
accuracy  including  transmission  to  fire  control. 

C.  OBJECTIVES 

The  achievement  of  the  following  specific  objectives 
will  result  in  a  calibration  and  alignment  program  to  meet 
the  above  requirements: 

1.  EVALUATION  -  To  plan,  implement,  and  analyze  data 
from  sonar  system  tests  in  order  to: 

a.  Provide  validated  alignment  documentation  to 

the  Fleet  (standards  and  procedures) . 
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b.  Establish  sonar  calibration  and  alignment 
cycles  based  on  equipment  stability. 

c.  Provide  feedback  for  system  requirements, 
design,  and  effectiveness. 
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SECTION  3 

SUMMARY  HIGHLIGHTS 
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SECTION  4 

PROGRAM  DESCRIPTION 
A.  ILLUSTRATION  OF  PROGRAM 

^^The  Sonar  System  Calibration  and  Alignment  Evaluation 
Program  consists  of  two  major  sub-programs;  the  Test  and 
Evaluation  Sub- Program  and  the  Measurement  Sub- Program.  dW 

l.^Test  and  Evaluationj^  Thi ^^sub-program  dLs  illus-y 
trated  in  Figure  4-1.  The^end  products  desired  are  (1) 
realistic  performance  standards,  (2)  adequate  and  proven 
procedures  that  will  achieve  these  standards,  and  (3) 
establishment  of  realistic  alignment/calibration  and  test¬ 
ing  cycles.  These  products  are  essential  to  a  total  Navy¬ 
wide  program  to  improve  and  maintain  the  accuracy  of  Fleet 
sonar  systems.  The  knowledge  gained  through  a  planned 
program  of  evaluation  will  also  provide  feedback  informa¬ 
tion  pointing  to  needed  improvements  in  sonar  system 
design,  documentation  and  support. 

2 ;^~^Measurement ^  Thi^sub-program  supports  the 
evaluation  program  by  ensuring  that  measurement  facilities  ’ 
are  instrumented,  and  operated  in  such  a  manner  that  tech¬ 
nical  excellence  of  data  is  achieved,^  The  relationship 
between  the  sub-program  and  the  measurement  facilities 
is  illustrated  in  Figure  4-2. 
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Figure  4-2.  Measurement  Sub-Program 


CONI" 


B.  DESCRIPTION  OF  THE  PROGIiAM 

1.  Test  and  Evaluation;  The  test  and  evaluation  sub¬ 
program  for  sonar  system  alignment  and  calibration  will 
provide  approved  standards,  procedures  and  cycles  for  Fleet 
sonar  systems.  The  evaluation  for  each  system  will  be 
accomplished  through  a  planned  and  fully  controlled  test 
program  consisting  of  four  basic  parts:  (1)  Procedures 
Evaluation,  (2)  System  Stability  Evaluation,  (3)  Evalua¬ 
tion  to  Establish  Testing  Cycle,  and  (4)  Evaluation  to 
Establish  Standards. 

Testing  will  be  performed  at  measurement  facilities 
such  as  FORACS,  Dabob  Bay,  St.  Croix,  and  AUTEC. 

a.  Procedure  Test  and  Evaluation:  The  objective 
of  this  phase  of  the  program  is  to  provide  adequate 
and  proven  procedures  for  sonar  alignment  and  cali¬ 
bration.  The  basic  question  to  be  answered  is:  will 
application  of  a  given  set  of  procedures  result  in 
acceptable  alignment  and  calibration  of  the  sonar? 

That  is,  will  the  sonar  meet  the  established  accuracy 
standards?  A  series  of  tests  will  be  performed  on 
several  ships  thus  providing  a  statistical  (realistic¬ 
ally  limited)  basis  for  proof  of  procedures.  The 
procedures  will  be  applied  to  each  sonar.  Thorough 
testing  will  follow  to  determine  the  results  achieved. 
Procedures  will  be  modified  if  initial  test  results 
indicate  deficiencies.  Overall  evaluation  for  all 
ships  tested  will  provide  the  basis  for  validation  of 
the  procedures. 


4-4 


15  November  1966 


CONFIDENTIAL 


C0NF8DENTIAL 


b.  Stability  Test  and  Evaluation;  The  stability 
evaluation  portion  of  the  program  will  provide  data 
required  to  establish  a  realistic  alignment  and  cali¬ 
bration  cycle.  Procedures  will  be  applied  to  a  single 
sonar.  A  series  of  daily  and  weekly  tests  will  follow 
to  determine  the  stability  of  the  system.  This  pro¬ 
cess  will  be  repeated  for  a  sample  of  sonar  equipments 
sufficient  in  number  to  satisfy  statistical  require¬ 
ments  . 

c.  Evaluation  to  Establish  Testing  Cycle;  Cycle 
requirements  for  FORACS/Alignment  Buoy  Checks  will  be 
determined  by  this  phase  of  the  program.  Procedures 
will  be  applied  to  a  single  sonar  and  the  system 
tested.  Alignment  and  calibration  will  then  be  main¬ 
tained  by  ship's  force  for  an  extended  period  of  time 
using  the  same  procedures.  The  ship  will  then  be 
retested  to  determine  system  degradation,  if  any. 
Reapplication  of  procedures  will  be  made  at  this  point 
in  time  to  determine  if  ship's  force  has  maintained 
proper  alignment  and  calibration.  The  process  will 

be  repeated  for  other  ships  and  may  be  repeated  for 
the  same  ship.  Time  intervals  between  testing  will 
be  varied. 

d.  Test  and  Evaluation  to  Develop  Standards; 
Realistic  sonar  standards  will  be  developed  from 
measured  performance  data  on  many  ships.  Alignment 
and  calibration  procedures  will  be  applied  to  each 
sonar  system  prior  to  testing  at  a  measurement  range. 
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Two  groups  will  be  established.  The  first  will  be  a 
control  group  in  which  "grooming"  is  performed  through 
application  of  procedures  by  engineering  personnel 
assigned  to  the  evaluation  program.  The  second  will 
have  procedures  applied  by  ship's  force.  Overall 
evaluation  of  the  results  from  many  tests  will  provide 
a  solid  foundation  for  setting  realistic  standards. 

The  separate  portions  of  the  total  evaluation  program 
are  interrelated.  For  example,  system  stability  evaluation 
will  provide  information  that  may  relate  to  the  adequacy 
of  procedures  as  well  as  the  requirements  for  a  testing 
cycle.  Similarly  although  the  procedures  evaluation  portion 
of  the  program  will  validate  the  technical  adequacy  of  the 
procedures,  the  use  of  these  procedures  by  ship's  force  in 
the  standards  and  cycle  portion  of  the  program  may  reveal 
deficiencies  in  the  understandability  of  the  written 
material.  Thus,  the  various  portions  of  the  program  will 
be  conducted  concurrently,  or  nearly  so,  with  interchange 
of  information  where  applicable.  A  given  ship,  in  general, 
will  be  involved  in  more  than  one  phase  of  the  overall 
program. 

2.  Measurements ;  The  measurements  portion  of  the 
program  will  ensure  that  facilities  yield  data  of  the 
quality  required  for  system  evaluation. 

a.  Facility  Development/Expansion;  The  evalua¬ 
tion  program  will  contribute  to  the  determination  of 
requirements  for  measurement  facilities.  These  contri- 
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butions  will  include:  (1)  parameters  to  be  measured, 
(2)  required  accuracy  of  measurements,  (3)  sizes  and 
distribution  of  data  samples  required,  (4)  standards 
for  system  to  be  measured,  and  (5)  development  of 
special  equipment. 

b.  Testing;  For  evaluation  tests  where  new 
techniques  are  involved,  a  test  director  will  be 
provided  to  ensure  that  the  test  plan  or  technique 
is  understood  and  that  valid  data  are  obtained. 
Engineering  assistance  for  systems  under  test  will 
also  be  provided  from  the  test  and  evaluation  portion 
of  the  test  plan.  Plans  will  include  these  require¬ 
ments  for  approval  by  the  cognizant  system  Project 
Office/Division  Director. 

c.  Test  Reporting;  Except  for  special  tests 

not  normally  conducted  by  a  facility,  individual  tests 
(such  as  standard  FORACS  reports)  will  be  reported 
by  the  facility.  In  addition,  all  facility  test  data 
will  be  summarized  and  promulgated.  These  reports 
will  serve  as  feedbacks  to  the  operational  commands 
and  equipment  codes. 
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C.  PROGRAM  LIAISON 

1.  Overall  Program;  Figure  4-3  illustrates  the  oper¬ 
ational  flow  of  information  and  indicates  the  magnitude  of 
the  overall  program  liaison  effort.  The  central  point  of 
contact  within  the  material  commands  is  Naval  Ship  Systems 
Command  (NAVSHIPS)  code  1622,  SONAR  TECHNOLOGY.  Liaison 
outside  the  material  commands  is  as  follows: 

a.  CNO  Fleet  Operational  Commands:  Operational 
requirements  and  Fleet  services  must  be  obtained. 
Restriction  of  documentation  usage  to  that  certified 
by  the  program  must  be  ensured.  In  addition,  feed¬ 
back  on  effectiveness  of  documentation  and  reports 
must  be  maintained  and  program  status  must  be  reported 
to  these  commands. 

b.  Laboratories:  Test  requirements,  test  plan 
approval,  and  test  support  must  be  obtained  from  the 
appropriate  system  project  offices.  Statistics,  eval¬ 
uation  results,  and  reports  must  be  promulgated  to 
appropriate  recipients.  In  addition,  program  findings 
and  task  assignment  must  be  maintained. 

c.  Ranges:  Tests  must  be  scheduled  with  appro¬ 
priate  operations.  Requirements  for  support,  test 
planning,  and  test  direction  must  be  met.  Constant 
awareness  of  any  change  in  range  capability  must  be 
maintained. 

2.  Material  Commands:  Figure  4-4  shows  the  sonar 
system  calibration  and  alignment  liaison  within  the 
material  commands.  Program  management  for  Sonar  System 
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Calibration  and  Alignment  Evaluation  rests  with  NAVSHIPS 
code  1622.  Working  relationships  with  other  offices  are 
as  follows: 

a.  Sonar  Systems  Codes:  The  program  recognizes 
the  fact  that  the  overall  responsibility  for  system 
performance,  including  alignment  and  calibration, 
rests  with  the  cognizant  Division  Directors/Project 
Offices.  However,  this  program  will  ensure  a  standard¬ 
ization  of  sonar  alignment  and  calibration  capability 
and  documentation  not  previously  realized,  and  will 
reduce,  but  not  eliminate,  the  tasks  of  the  Division 
Director/Project  Office  who  must  still:  (1)  Provide 
accuracy  specifications,  (2)  Provide  alignment  and 
calibration  procedures  for  evaluation,  (3)  Approve 
test  and  evaluation  plans,  (4)  Provide  engineering 
assistance  for  the  tests,  and  (5)  Promulgate  certified 
calibration  and  alignment  documentation  to  the  Fleet. 

b.  Manager,  Anti-Submarine  Warfare  Systems  Pro¬ 
jects  Office:  In  addition  to  normal  channels,  close 
liaison  with  Manager,  Anti-Submarine  Warfare  Systems 
Project  (MASWSP)  will  be  maintained  through  joint 
representation  on  an  Anti-Submarine  Warfare  (ASW) 
System  Calibration  and  Alignment  Advisory  Comm'ttee. 

c.  Other  Material  Codes;  Close  liaison  must  be 
maintained  between  NAVSHIPS  1622  and  other  Material 
Commands  Codes  that  have  cognizance  over  either  ASW 
sensors  or  ASW  ranges. 
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cl.  OLhor  NAVSllll’S  Codes :  Close  liaison  will  liave 
to  be  inainLa.i nod  witli  several  sensor  codes  due  to 
the  Inherent  involvcniient  of  those  sensors  in  all 
calil>rati cMi  and  alignment  iiicasurc'inents  and  analysis. 

It  should  be  noted  that  test  rei)orts,  summary  data, 
standard  updates,  etc.,  will  include  all  sensors 
mc'asured  at  designated  ASW  I'anges.  Another  area  in 
which  a  clcise  working  relationship  must  be  established 
and  maintained  is  IManned  Maintenance  System  docu¬ 
mentation.  Maintenance'  reetu'd  cards  must  be  based  on 
certified  calibration  and  alignment  documentatiem. 

The  issuance  updating  of  these  cards  must,  therefore, 
be  coordinated  with  test  and  evaluation  efforts. 
Finally,  a  close  v>?orkiug  relatioiiship  will  have  to  be 
maintained  with  several  NAVSllIl’S  activities  such  as 
EMEC  and  various  laboratory  groups. 
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The  management  process  cycle,  as  depicted  by  the  PERT 
Guide  and  shown  below  will  be  followed: 


„  „  to  incorporate  new  decisions 

RKC/ X  0  j_iiL 

and  actions 


Section  5  contains  the  following  subsections: 

A.  Management  Lines  of  Authority  and  Responsibility 

B.  Program  Management  Organization 

C.  Management  Control 

D.  Work  Brcak-do\m  Strvicture 

E.  Top  Level  Network 

F.  Responsibility  Matrix 

G.  Security 
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Sub-Section  5-C 
managemI':nt  control  system 

J. .  Test  and  Evaluation 

Periodic  progress  I'oports  from  APL/UW  will  include 
this  item.  The  primary  reporting  however,  will  be  through 
the  normal  w’ork  cycle  as  follows: 

a.  Test  plan  submission  for  approval 

b.  Requests  for  support 

c.  Individual  test  reports 

d.  Final  Evaluation  Report 
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Section  5-D 
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Siib-Scc  Lion  5-G 

SKCURITY 

1.  Me»isu£on’(*nL  Kc'ports 

Mcasvu'omont  Reports  of  neciiraey  and  performance  of 
ship’s  equipment  Issued  from  Llie  various  facilities  will 
require  CONFIOKNTIAL  classification,  with  downgrading^  at 
three  year  intervals  and  declassification  after  twelve 
years . 

2 .  Summary  Repeu'ts 

Summary  Reports  indicating  equipment  or  systems 
capability,  operational  readiness  or  weapons  effectiveness 
must  be  considered  for  SECRET  classification  and  will 
require  a  minimum  classification  of  CONFIDENTIAL  witli  down¬ 
grading  at  three  year  intervals  and  declassification  after 
twelve  years. 

3.  Reponsibili ty 

NAVSllIPS  Code  201  will  have  general  security  cogni¬ 
zance  of  the  program  with  further  responsibilities  being 
defined  by  the  issuance  of  DD  254 's  as  required. 
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SECTION  6 
MILESTONE  PLAN 


A.  Test  and  Evaluation 

Figure  6-1  illvistrates  a  representative  program  for  FY 
67  through  FY  69  with  major  milestones  indicated.  Three 
major  sonar  systems  woxild  be  evaluated  by  the  end  of  the 
third  quarter  FY  69.  Testing  of  a  fourth  system  (not 
shovro)  V'jould  commence  about  mid-69.  Following  evaluation 
of  the  first  two  sonar  systems,  the  rate  is  expected  to 
be  one  system  evaluation  completed  every  six  month  period. 
Overlapping  of  system  planning  and  testing  will  be  re¬ 
quired.  It  is  emphasised  that  times  are  tentative  and 
may  vary  as  a  result  of  kiiowledge  gained  as  the  program 
progresses  as  well  as  sise/complexity  of  each  system. 

Also,  in  order  to  maintain  the  type  of  schedule  shown 
in  Figure  6-1,  procedures,  ship  services,  and  other 
support  must  be  available  when  required. 

Pages  6-3  through  6-7  provide  a  list  of  events  typical  of 
a  test  and  evaluation  plan  for  a  single  sonar  system. 
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SECTION  7 
DEFINITION  PLAN 

The  cost  and  complexity  of  this  program  does  not 
justify  utilization  of  the  Project  Definition  Phase  (PDP) , 
and  this  approach  is  not  being  employed. 
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SECTION  8 

TEST  AND  EVALUATION  PLAN 

A.  TEST  AND  EVAl.UATION  PLAN 

The  sonar  system  alignment  and  calibration  test  and 
evaluation  program  will  provide  approved  procedures, 
alignment/calibration  and  test  cycles,  and  standards  for 
Fleet  sonar  systems.  The  program  will  be  applied  to  new 
as  well  as  old  systems  with  priorities  being  established 
on  the  basis  of  number  of  systems  and  relative  importance 
to  total  Fleet  effectiveness.  The  introduction  of  future 
sonar  systems  and  the  continuing  modification/improvement 
of  existing  systems  dictate  the  need  for  a  continued 
application  of  this  program. 

A  detailed  test  and  evaluation  plan  for  a  representa¬ 
tive  sonar  system  is  illustrated  in  Figure  8-1.  The 
representative  system  is  the  AN/SQS-23  TRAM.  The  test 
and  evaluation  plan  will  apply  equally  well  to  other  sonar 
systems  as  indicated.  The  present  three-year  program  to 
convert  all  AN/SQS-23/23C  Series  Sonars  to  TRAM  modified 
sonars  (23D  through  23G) ,  the  large  quantity  of  existing 
23 *s,  and  the  fact  that  this  is  a  prime  ASW  sonar,  point 
to  the  requirement  for  early  evaluation  of  this  system. 

It  is  logical  to  select  the  TRAM  system  as  the  first  to 
undergo  the  test  and  evalviation  program.  The  goal  will 
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be  to  provide  approved  procedures,  cycles,  and  standards 
well  before  full  Fleet  installation  is  complete. 

The  first  step  in  the  test  and  evaluation  plan  for  a 
given  sonar  will  be  to  obtain  all  existing  alignment  and 
calibration  procedures  that  may  relate  to  that  equipment, 
review  the  procedures  for  applicability,  overlap,  and 
conflict,  and  generate  a  single  set  of  procedures  to  be 
evaluated.  The  single  set  of  procedures  may  be  further 
modified  as  a  result  of  initial  evaluation  efforts;  i.e., 
as  knowledge  is  gained  as  to  their  completeness  and  correct¬ 
ness  during  initial  tests.  In  the  case  of  "older"  equip¬ 
ments,  many  procedures  are  found  to  exist  (manuals,  MSB 
and  MRC ' s ,  Type  Commander  instructions,  individual  ship¬ 
yard  procedures,  own  ship  procedures),  none  of  which  have 
been  adequately  evaluated.  The  task  here  will  be  to  review/ 
collate  these  into  a  single  set  of  procedures  that  reflect 
current  state-of-the-art  knowledge.  In  the  case  of  TRAM, 
procedures  provided  will  be  updated,  if  required,  to 
reflect  the  knowledge  gained  through  current  efforts  such 
as  Project  DS/395  (project  to  evaluate  alignment  and  cali¬ 
bration  procedures  for  the  Sonar  AN/SQS-23A-- single  ship/ 
single  sonar  employed) . 

Concomitant  to  the  survey  of  existing  procedures  will 
be  a  survey  of  existing  measured  performance  data.  Eval¬ 
uation  of  procedures  implies  a  comparison  of  results 
obtained  through  application  of  those  procedures  with  a 
set  of  standards.  Are  the  procedures  producing  a  desired 
result?  Unfortunately,  for  many  sonar  systems  today, 
realistic  and  adequately  defined  standards  do  not  yet  exist. 
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Tlu'  purport'  i>r  till'  {iiirvi'y  of  exist  inp.  pei* foriiKinei'  data 
will  be  to  p.i'iu'i'at  i'  piH'  1  I  ml  H'li'v  staiulards  to  fill  tins 
void.  It  is  eiuphas  I  xetl  that  exlstinp,  uieasoreuient  data  will 
not  neeessari  ly  reflect  t  lie  pi'r  foniianee  that  can  be 
acblevi'd  l)y  proju'r  application  of  verified  allp.niiu'nt  and 
calibi'ation  inaiceduri'S .  Tims,  jndp.oment  iiuist.  be  iisihI  in 
the  st'leetii)!!  of  prel  i  mi  nai'y  standards.  In  certain 
Instances,  sncli  staiulards  may  be  nseil  as  an  ii[)i>er  limit; 
i.e,,  tile  pc'rformance  obtaiiu'd  as  a  result  of  the  applica¬ 
tion  of  till.'  \)roceilui.H'S  should  he  "better  than"  the  pre¬ 
liminary  St  andards . 

Subsc'cjiu'n  t  to  t  lie  si'lei'tlon  of  jiroci'ilinx's  ami  jire- 
liminary  standards,  a  tt'St  and  evaluation  propram  plan 
and  a  plan  for  tiu'  prop.ram  to  establish  standards  will  be 
prepared  for  the  specific  sonar  system.  Each  of  the  plans 
will  be  reviewed  by  the  cop.n  i  ;-;ant  system  I'l’oject  Officer/ 
Division  Director  for  approval.  Decisions  such  as  number 
of  ships  recprii-ed  for  each  phase  of  tlu'  ('valuation,  U'np.tli 
of  test  periods,  and  fael  1 1  ty/personnel  sujiport  recpri  rements 
will  have  been  made  duriiip  the  preparation  c^f  these  plans. 

Eollowlnp  apprcival  of  the  prop.ram  jOans,  slvi  ]>  support 
and  facilities/personnel  support  will  be  reciuestt'd.  Com¬ 
mencement  of  actual  testlnp,  will  depend  upon  shiji  avail- 
nblllty.  Requests  for  shi  ]>  support  \\'l  1 1  l)e  submitted  as 
early  as  practicable  In  order  to  mlnlmir.i'  the  tliiu'  period 
between  propram  planninp  and  start  of  lestinp. 

Det(tiled  test  plans  will  be  iireiuu'ed  for  eacli  slili> 
asslpncd  to  the  propram.  The  total  test  pi'op.ram  for  a 
system  will  consist  of  four  basic  parts:  (1)  I’rocedures 
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Evaluation,  (2)  System  Stability  Evaluation,  (3)  Eval¬ 
uation  to  Establish  Testing  Cycle,  and  (4)  Evaluation  to 
Establish  Standards.  It  is  envisioned  that  a  representative 
program  may  require,  as  a  minimum,  five  ships  for  the  first 
three  parts  of  the  test  program.  The  evaluation  to 
establish  standards  (part  four)  V'/ill  be  accomplished  with 
a  greater  sample  size;  i.e.,  those  ships  schedules  for 
FORACS  as  well  as  other  measurement  facilities.  As 
scheduling  permits,  each  of  the  five  ships  will  be  involved 
in  more  than  one  evaluation  phase.  The  first  ship,  for 
example,  could  be  sample  number  one  for  procedures  eval¬ 
uation,  stability  evaluation,  and  the  cycle  determiTiation 
portions.  It  could  also  serve  as  sample  number  one  of  the 
control  group  for  establishing  standards.  Procedures,  of 
course,  will  be  modified  if  initial  test  results  indicate 
deficiencies.  At  some  point  in  time,  the  procedures  must 
be  fixed.  Hopefully,  this  would  occur  following  the  first 
or  second  ship.  The  evaluation  of  the  "fixed"  procedvires 
would  then  proceed  using  the  remaining  test  vehicles. 

Stability  evaluation  will  require  daily  and  weekly 
controlled  testing,  both  internal  and  external,  for  each 
ship  involved  in  this  phase  of  the  program.  Procedures 
will  be  applied  prior  to  testing.  Each  ship  will  hfive  to 
be  assigned  for  a  period  of  at  least  one  month  to  obtain 
a  realistic  measure  of  stability.  The  results  of  the 
stability  evaluation  may  indicate  the  necessity  for  modi¬ 
fication  of  the  procedures  in  the  area  of  frequency  of 
internal  checks/ adjustments.  As  in  the  case  of  procedures 
evaluation,  hopefully,  sufficient  information  would  be 
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obtained  after  one  or  two  ships  to  permit  a  logical  modi¬ 
fication  of  the  procedures,  if  reqviired.  Stability 
evaluation  would  continvie  for  the  remaining  ships  using 
the  "fixed"  procedures.  Rate  of  drift  and  magnitude  of 
drift  will  be  measured  for  the  systems  tested. 

"stability"  in  the  case  of  AN/SQS-23  includes  failure 
of  front-end  components.  That  is,  a  failed  preamplifier 
produces  an  error  on  certain  beams.  We  must  have  enough 
testing  to  insure  that  effects  such  as  these  are  recognized. 

The  foregoing  evaluation  will  provide  needed  data  on 
"short  term"  stability  of  the  system.  Hox<7ever,  the  ability 
to  maintain  acceptable  performance  over  an  extended  period 
of  time  must  also  be  determined.  Given  a  set  of  verified 
procedures,  which  will  include  routine  internal  checks/ 
adjustments,  can  the  system  be  maintained  at  peak  per¬ 
formance?  How  often  should  external  tests  such  as  FORACS 
or  alignment  buoy  tests  be  made?  The  plan  for  the  cycle 
determination  portion  of  the  program  will  require  each 
sample  ship  to  be  retested  periodically  with  calibration/ 
alignment  being  maintained  by  ship's  force  during  the  time 
interval  between  tests.  Each  retest  will  actually  consist 
of  three  parts  spanning  a  relatively  short  period  of  time: 
(1)  test,  (2)  application  of  procedures  by  a  test  engineer, 
and  (3)  test.  Part  (1)  will  measure  the  performance  of 
the  system  following  maintenance  of  alignment  and  cali¬ 
bration  by  ship's  force.  Part  (2)  will  determine  the 
status  of  internal  alignment/calibration,  thus  providing 
a  check  of  ship's  force  V7ork.  Part  (3)  will  measure  per¬ 
formance  following  the  reapplication  of  procedvires  and 
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will  provide  a  measure  of  the  significance  of  any  defi¬ 
ciencies  noted  in  part  (2).  The  development  of  the  over¬ 
all  test/evaluatioa  program  plan  for  a  given  system  will 
establish  the  initial  retest  period.  This  may  svibsequently 
be  varied  depending  upon  knowledge  gained  as  the  program 
progresses . 

The  final  evaluation  of  the  resvilts  obtained  from  the 
procedures,  stability,  and  cycle  portions  of  the  program 
will  provide  verified  procedures,  verified  alignment  and 
calibration  cycle  (internal),  and  verified  testing  cycle. 
These  will  be  reviewed  by  the  cognizant  Project  Officer/ 
Division  Director  for  approval  and  promulgation. 

The  program  to  determine  standards  for  a  system  will 
be  conducted  concurrently  with  the  above  portions  of  the 
program.  Procedures  will  be  applied  by  test  engineers 
under  controlled  conditions  to  a  selected  sample  of  ships 
undergoing  FORACS  tests.  This  will  be  a  control  group. 
Procedures  will  be  applied  by  ship's  force  to  a  second 
sample  of  ships  undergoing  routine  tests  at  measurement 
facilities  such  as  FORACS/St.  Croix,  and  Dabob  Bay. 
Standards  will  be  developed  from  the  evaluation  of  results 
for  all  ships  tested.  These  will  be  subsequently  reviewed 
and  promulgated. 
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SECTION  9 

PRODUCTION,  INSTALLATION,  AND  BASE  LOADING  PLAN 

A.  PRODUCTION  PLAN 

There  is  no  production  involved  in  this  program. 

B.  INSTALLATION  PLAN 

Facility  instcillation  is  covered  under  the  FORACS/ 
SACS /ALIGNMENT  BUOY  MASTER  PLAN.  However,  technical 
assistance,  especially  in  the  acoustics  area,  will  be 
provided  as  reqviired. 

C.  BASE  LOADING  PLAN 

1.  Test  and  Evaluation;  A  base  loading  plan  does  not 
apply  to  the  test  and  evaluation  portion  of  the  program. 
Existing  measurements  facilities  are  considered  capable 
of  providing  the  required  testing  services  with  the  ex¬ 
pansion  of  measurement  capability  which  is  covered  under 
the  facilities  portion. 

2.  Measurements ;  The  base  loading  plan  for  facili¬ 
ties  and  data  summarization  is  given  in  the  FORACS/SACS/ 
ALIGNMENT  BUOY  MASTER  PLAN. 
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SECTION  10 

INTEGliATED  LOGISTIC  SUPPORT  PLAN 

A.  TEST  AND  EVALUATION 

Logistic  support  involves  Fleet  Services  and  engineering 
support.  NAVSHIPS  1622  will  request,  through  the  proper 
channels,  the  required  Fleet  Services.  Engineering  support 
will  be  provided  by  the  Project  Office/Division 
for  the  system  under  test.  Each  test  plan  will  specify 
the  logistic  support  requirements. 

B.  MEASUREMENTS 

The  logistic  support  plan  is  contained  in  the  FORACS/ 
SACS/  ALIGNMENT  BUOY  Project  Master  Plan. 
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SECTION  11 

PERSONNEL  AbTD  TRAINING 

A.  PERSONNEL 

1.  Management  Office:  At  present,  the  Program 
Manager's  Office  is  staffed  as  follov^s: 

a.  One  GS-14  Section  Head  with  four  units,  one 
of  which  is  the  System  Calibration  Unit. 

b.  One  GS-13  Unit  Head  whose  responsibility  is 
Sonar  System  Calibration  and  Alignment  Evaluation 
including  the  FORACS/ SACS /ALIGNMENT  BUOY  Program. 

The  success  of  this  program  depends  entirely  on  suf¬ 
ficient  application  of  qualified  technical  personnel  at 
the  management  level.  In  order  to  achieve  a  viable  Fleet¬ 
wide  Sonar  System  Calibration  and  Alignment  Program, 
personnel  should  be  increased  from  one  to  three  by  the 
addition  of  two  GS-12  billets.  One  of  these  GS-12  billets 
would  provide  project  engineering  for  the  facilities 
effort.  The  second  billet  would  provide  project  engineer¬ 
ing  for  operations  including  test  and  evaluation.  These 
billets  would  free  the  present  GS-13  for  the  program 
management  and  liaison  responsibilities  presently  included 
in  that  Position  Description. 

2.  Test  and  Evaluation;  The  Applied  Physics  Lab¬ 
oratory,  University  of  Washington  (APL/UW)  will  provide 
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the  scientific  effort  for  this  portion  of  the  program. 
The  personnel  reqviircments  are  outlined  below: 


a. 

Test  and  Evaluation 
Teams 

FY  67 

FY  68 

FY  69 

1.  Scieiitific 

4 

4 

7 

2.  Field 

Engineering 

6* 

6* 

6* 

b. 

Analysts 

1 

2 

2 

c. 

Planning  and 
Evaluation 

3 

3 

•k 

Field 

Engineering  personnel 

are  presently  under 

contract  to 

the  program  providing 

system 

grooming, 

etc. 

This  group  provided  the  test  team  for  D/S  395. 

3.  Facilities  Development:  Personnel  requirements 
are  included  in  the  FORACS /SACS /ALIGNMENT  BUOY  Project 
Master  Plan,  Personnel  from  that  program  may  participate 
in  the  Soiiar  System  Calibratior\  and  Alignment  Evaluation 
program  in  order  to  best  achieve  objectives. 

B.  TRAINING. 

The  only  training  involved  will  be  that  required  by 
new  techniques  and  systems  as  they  are  introduced  from 
the  development  effort. 
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Is  used.  These  billets  would  free  the  present  GS-13  for 
the  program  TnenageTnent  and  liaison  responsibilities  presently 
included  in  that  Position  Description. 

Alternate  Manage-nent :  In  the  event  that  a  transfer 
of  PORACS  and  SACS  is  not  made  to  NAVELEX  or  NEL,  the 
mi nimum  management  effort  chat  can  ensure  success  if  the 
required  program  will  increase  to  five  billets  with  a 
structure  similar  to  that  proposed  for  transfer  Co  NAVELZX 
or  NP,L.  In  addition,  some  twenty- five  field  billets  must 
bo  established  at  a  laboratory.  This  group  would  have  to 
be  placed  under  strong  scientific  management  in  order  to 
provide  the  required  support. 

3.  Test  and  Evaluation:  The  Applied  Physics  Lab¬ 
oratory,  University  of  Washington  (APL/UW)  will  provide 
the  scienti fic  effort  for  this  portion  of  the  program. 

The  personnel  requirements  are  outlined  below: 

a.  Te.st  and  Evaluation  Ff  67  Ff  68  FT  69 

Teams 

1.  Scientific  4  47 

2.  Field  * 

Engineering  6  66 

b.  Analysts  1  22 

c.  Planning  and 

Evaluation  3  3 

Field  Engineering  personnel  are  presently  under 
contract  to  the  program  providing  system  grooming,  etc. 

This  group  provided  the  tost  team  for  D/S  395. 
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SECTION  12 

FINANCIAL  PLAN 
A,  TEST  AND  EVALUATION 

Present  funding  level  is  $400,000.  An  increase  is 
required  beginning  in  FY  69  in  order  to  provide  the  man 
years  of  effort  required  for  the  estimated  one  system 
per  six-month  period. 
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SECTION  13 

SYSTEM  EFFECTIVENESS  PLAN 
(Not  Applicable) 
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SECTION  14 

T* 

i. 

PROGRESS  REPORTS 

J 

i.  (Not  Applicable) 

i; 

I. 
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